Quantitative analysis of molecular species of diacylglycerol and phosphatidate formed upon muscarinic receptor activation of human SK-N-SH neuroblastoma cells.
Quantitative changes in the total mass and the molecular species of 1,2-diacyl-sn-glycerol (DAG) and phosphatidic acid (PA) formed upon muscarinic receptor activation were studied in cultured human SK-N-SH neuroblastoma cells. DAG was isolated from the total lipid extracts of carbachol (CCh)-stimulated and unstimulated cells and after benzoylation, was subjected to reverse phase high performance liquid chromatography to separate the component species. The molecular species of DAG were identified by analyzing the fatty acid composition of each separated fraction by gas chromatography, and their total and individual masses were quantified from the known amount of an internal standard, 1,2-distearoyl-sn-glycerol, added during the extraction of the lipid. Relatively high basal levels of DAG (1.5 nmol/mg protein) are present in these cells, and addition of CCh elicited a 50-60% increase in the total amounts of DAG within 5 min. The increase was biphasic: an initial major peak at 5 min was followed by a sustained increase that persisted for at least 30 min. An increase in DAG was elicited by both full and partial muscarinic agonists and was blocked by atropine. The presence of extracellular Ca2+ was necessary for muscarinic receptor-activated formation of DAG. To determine the source of the DAG, the molecular species of the major phospholipids present in SK-N-SH cells were also analyzed. The phospholipids were first enzymatically hydrolyzed to DAGs which were then analyzed as described above. A number of unusual fatty acids, the major one being 20:3 (n-9), were present in these lipids especially in the phosphoinositides and also in the DAG formed after CCh stimulation. Within 5 s of CCh stimulation there were transient increases in the DAG species representative of phosphoinositides. By 5 min the newly formed molecular species of DAG resembled a mixture of phosphoinositides and phosphatidylcholine (PC). Quantitative comparison of the molecular species compositions of phosphoinositides, PC, and newly formed DAGs indicated that at time periods up to 10 min, approximately 30% of the DAG originated from the phosphoinositides and the rest from PC. At longer intervals (greater than 20 min), most (85%) of DAGs originated from PC. Activation of muscarinic receptors in SK-N-SH cells also elicited an increase in PA (200% in 5 min). A quantitative molecular species analysis, using 1,2-distearoyl-sn-glycerol-3-P as internal standard, was performed by enzymatic (alkaline phosphatase) hydrolysis of PA to DAG and subsequent analysis.(ABSTRACT TRUNCATED AT 400 WORDS)